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If dS is perpendicular to QPQ, then cos (nr} = — I, and, save for the sign, the factor k^ (cf. page 169) of the central zone has been deduced in an indirect way.
2.   For an  element dS, which lies at MQ' (Fig. 61), the positive directions of r and rv are the same, i.e.
cos (nr} — cos (nr^) = o.
Hence the influence of this element upon the value of SQ disappears, i.e. the elementary waves are not propagated backward as they should be according to Huygens' and Fresnel's conceptions of the principle. It is at once evident that this disappearance of the waves which travel backward is a consequence of the fact that in (35) every elementary effect appears as the difference of two quantities.
3.   The phase atPQ is determined correctly, being the same as   that due to the direct propagation from   Q to PQ.      For surface elements dS which lie at MQ perpendicular to QPQ are multiplied in (40) by the factor
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and hence the effect is the same as though these surface elements vibrated in a phase which is — ahead * of that of the di-r                     2
rectwave from Q to dS, which, in accordance with (36), would
if        p  i   7- \ lead to the expression cos 27t{— — —^-—1 j.   When the inte-
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gration is performed over the surface 5 there is again obtained for the point PQ: -j- cos ^n\^p — T ), not, as in Fresnel's
* If the light disturbance be assumed to exist not as a convex, but as a concave, spherical wave, which travels toward a point Q outside of S, the considerations are somewhat modified, as may be seen from (35). (In Mascart, Traite d'Op-tique, I, p. 260, Paris, 1889, this case is worked out.) Under some circumstances this case is of great importance for interference phenomena. Cf. Gouy, C. R. no, p. 1251; in, p. 33, 1890. Also Wied. Beibl. 14, p. 969.
